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Abstract (Basic) : JP 2000009997 A 

NOVELTY - The zoom lens includes a front lens group (10) of 
negative refractivity and a back lens group (20) of positive 
ref ractivity . The back lens group has a positive lens (25) in the image 
surface side. The positive lens in the image surface side is made to 
move along the optical axis, when focus adjustment is performed. 

DETAILED DESCRIPTION - The ratio of the focal length of the 
positive lens and the combined focal length of the back lens group is 
greater than 0.5, and less than 5.0. The value of the image formation 
multiplying factor of the positive lens is greater than 0.01 and less 
than 1. The ratio of the curvature radius of the object side surface of 
the positive lens and the curvature radius of the image side surface of 
the positive lens is greater than or equal to negative 1, and less than 
or equal to 0.3. 

USE - For e.g. video camera, electronic still camera. 

ADVANTAGE - Enables sufficiently lengthening the back focus. 
Restrains the aggravation of the curvature of field since the beam 
which passes the positive lens becomes almost parallel to the optical 
axis. Secures sufficient peripheral light quantity at the time of 
focusing in near distance even if the diameter of the lens is not 
enlarged. Enables using a small drive system since the total weight of 
the lens is reduced. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
the zoom lens. 
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A] 



ABSTRACT 



PROBLEM TO BE SOLVED: To provide small size zoom lenses in which the 
fluctuations of various aberrations associated with a focusing are reduced. 

SOLUTION: The lenses consist of front group lenses 10 having negative 
refractive powers, a disphragm 3 5 and back group lenses 2 0 having positive 
refractive powers. The lenses 20 have a positive lens 25 at the closest 
side of an image surface and only the lens 25 is moved on an optical axis 
during a focusing. Let fR be the composite focal length of the lenses 20, 
ff be the focal distance of the lens 25, Bf be the image formation 
magnification of the lens 25, rl be the radius of the curveture of the 
object side surface of the lens 2 5 and r2 be the radius of curvature of the 
image surface side. Then, the lenses satisfy conditional expressions 
0.5(ff/fR(5.0, O.OKBf (1.00, and -1 . 0^rl/r2 *S0 . 3 . The exit pupil 
position is made farther by arranging the positive lens at the side closest 
to the image surface of the lens system. Moreover, the luminous flux, which 
passes the positive lens, is made approximately parallel with respect to 
the optical axis and the deterioration of the image surface deformation is 
prevented even though the positive lens is moved. 
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[004 1] m2mWM(OX-AUyXcr)W^m^M 

it. 

f f / f g = 28 . 8890513082 /l 1 . 2207017691 
2. 57 

0. 667 U /3 f ^ 0. 8386 
rl/r2= R10/R11 
= 19.87692 / (- 78.09830 
d/f w = D9/f» 
= 6.45415 / 6.91068288897 

0. 5 < f f /f R < 5. 0 
0.01 < /3f < 1.00 
-1.0 S r 1/r 2 S 0.3 
0.3 ^ d/f H ^ 1.5 

[00421 S2 mMMC0X-J±\s teRgigftf*: 
, 5 0 0mm OffiiKOjfiMftflsfc:** L t * *> . 
[0043] r$ 303tffl J 0 1 5 li, *&mc?>X-J* 



mmmnx-j* v >x~ci± . as 2 aatflfcox- a ^ ^ x 

[ 0 0 4 4 ] SI 3 HffcMOX— A U y Xco U >-Xf±8t 

it. frnt&vx'hh. 

6.45927747561 
= 12.8782544418 
= -18.3056925722 
> 11.3877644801 
= 12.5463922717 

4.0 
= 4.9 
= 31.7* 
= 17.3° 

[0045] &3mi&Mc7)X-J±)/>XCDU>X7-? 

[004 6] 
[*7] 



f« 
ft 
ff 

fR 
ff 

F w 
Ft 
co w 



(8) 



^2 0 0 0-9 9 97 (P2000-999 75 







ffifWBID 


JB«r*N 




1 * 


69. 80119 


1. 000000 


« i AAA 

1. 804200 


46.50 


2 


8.49340 


2. 410246 






3 


11. 56729 


2. 054898 


1. 846660 


23.80 


4 


16. 96132 


19.684101 






5 


IK 0 


0.200000 






6 * 


4. 38995 


4. 971531 


1. 691196 


53.22 


7 * 


- 15.84793 


0.400921 






8 


- 7.99712 


1.000000 


1. 846660 


23.80 


9 


7.06382 


3. 981090* • 






1 0 


11. 16281 


2. 198045 


1. 765872 


43.47 


1 1 


- 65.67787 


1. 000000*' 






1 2 


GO 


2.300000 


1. 516000 


64.10 


1 3 


GO 









[0047)^3 nmmoX-J* V yX«0#«S Sr C 0 0 4 8 ] 

^8(C^-r. C^8] 





m # ^ 


i 


6 


7 




K 


- 0.073232 


0. 308006 


- 1.707609 




A 


0. 538199B-04 


- 0.582135E-03 


0. 381186E-02 


ffl 


B 


0. 136522E-06 


0.235505E-04 


0.475326E-03 




C 


- 0. 348150E-10 


- 0.953787E-05 


- 0.403714E-04 


ft 


D 


0. 190786B-11 


0. 526313E-06 


0.127667E-04 



[0049] mmmtft. t tin 500 mmcofisoag 
mmmzaift. mmuyxiotmmuyx2ot<7) 
* xm jeu >x25t osbud 9 , tm v yx 2 0 1 



3 0 b <OffiHJPID 1 1 «, *tl*ft&.0>m9 

[0050] 
[^9] 



(9) WBB2000-9997 (P2000-99975 





w m ss 


fit 


D4 


D9 


D 1 1 


m 
m 

58 


mm 


19.68410 
10.09022 
3. 59805 


3.98109 
3.98109 
3. 98109 


1. 00000 
2.69982 
4. 99317 


0.6441 
0.5086 
0.3258 


is 




19.68410 


3.84235 


1. 13806 


0.6331 


m 




10.09022 


3.75870 


2. 92151 


0.4909 


m 


mm 


3. 59805 


3. 61528 


5. 35863 


0.2967 



) = -0.17 



[00513 msmmm^x-^yxconumco^-m 

f f /f„ = 12.5463922717 /11.3877644801 ^ 
1.10 

0. 2967S /3 f ^ 0. 644 1 
rl/r2= R10/R11 
= 11.16281 /(- 65.67787 
d/f B = D9/f g 

= 3.98109 / 6.45927747561 ^ 0. 6 2 

0. 5 < f f /f R < 5. 0 
0.01 < 0 f < 1.00 
-1.0 ^ r 1/r 2 < 0.3 
0.3 g d/f H g 1.5 

[00 52] W.3mMm<OX-J±WXcr)^ iSRgii*Wfc 

ix-fii^t3(tSiRllll5rEIl 6&^LH 1 8t^"fo * 
fc. 5 0 0mmc7)(iS^j5!g?i^*tc^Lfci:^«0, 

122:01 9&-V>LI22 ltc^-f. 
[0053] ^4^S^Jj| 02 2ti. *W%<nX-K 
l^>-Xcr)«jS<^m4||]!lS0iJ5-^-rt^T'S)O, 04"^ 
-§•{±0 1 iCTKLfcm 1 H*60iJi:*iIk:fflv^. 

mm\cox-j±v>xx*\t, mu\s>-xi o«. 



X1U. ^W;Ci®^l*J^IE^yXl 2t^2te 

oi^^x*^«fiSc;$^s. im\s>x2oit. m 

foMX OJGC. PP^fltBOiEl'>'X2 2 1 , ffiffl#[H] 
Bj<Dj|l^X2 3 t . !Bl«sffl!IKia®^ia]{t^jEP>'X2 
5fcc7)3tSc<01^>X*^fi|fig$ixl > . &9 3 5l±. lEl- 
yX2 2<7)%ft:W:iBa$ix-l.. ^l)?Si55rftd^ 

it. imu>x2o*x'&i>immiz<m3-2>jE)s>x 

2 5CDA.tf%M±.XfmZtl&. 

[0054] m4mfam<7)X-A.h->x<r>\syxi±m 

li, &.<r>b& Y )Xhh. 

6.4576554989 
= 12.8878039532 
= -20.2830191705 
= 11.2000344087 
= 15.1090519247 
3.1 



f« 
fx 
f F 
f R 
ff 
F w 
F T 
o> w 



3.8 
31.8* 
17.8* 



[0055] Wi4mtmcoX-A.U>X<7)l<->-X'f-? 
£il 1 0 tC-^-f . 
[0056] 
[*1 0] 



(10) WBH2000-9997 (P2000-99975 







IS [Ml RID 


JB*r*N 




1 * 


91. 72368 


1.000000 


1. 804200 


46.50 


2 


9. 19127 


2.973668 






3 


12.47048 


2. 155528 


1. 846660 


23.80 


4 


19. 05040 


21.150474** 






5 


*£ 0 


0.200000 






6* 


4. 57962 


4. 758498 


1. 679690 


54. 17 


7 * 


- 15.84793 


0.447248 






8 


- 14.67994 


1.000000 


1. 846660 


23.80 


9 


5. 70119 


3.971179** 






1 0 


9.01692 


2. 116799 


1. 694861 


39.64 


1 1 


55. 70163 


1.000000 s * 






1 2 


GO 


2.300000 


1. 516000 


64. 10 


1 3 


GO 









[0057] m4mWMnX-A\/yXcr>3mm%&Z I 0 0 5 8 ] 

fllllc^-f. [Sill] 











1 


6 


7 




K 


- 0.023356 




0.297869 


- 0.493209 


J* 


A 


0.461270E-04 




0.609241E-03 


0. 305335E-02 




B 


0. 132652E-06 




0. 311555E-04 


0.484476E-03 




C 


- 0.525054E-09 




0.908983E-05 


- 0.919806E-04 


ft 


D 


0.427477E-11 




0. 529995E-06 


0. 138207E-04 



[0059] %mm%>)ft. * fdi 50 0 mm<59GSC95JT 

wsmtztn-th* wffiuyxiot'&m\syX2otco 

im\syX20*CD%UVX23t? *- 
ilxmsE^yX2 5t^®SPSD9, 'im\s>X20t 



y-'tftfyx 3 o t^aranD mi, zti^ti&com i 

[0060] 
[*1 2] 



(11) «fBB2 0 00-9 9 97 (P2000-99975 







W W H 








D4 


D9 


D 1 1 


m 
m 
m 


mm 


21. 15047 
10.68957 
3. 59877 


3.97118 
3.97118 
3.97118 


1. 00000 
2. 50912 
4. 55065 


0.6763 
0.5764 
0.4413 


m 
m 


4>HMHI 

s&ta 


21. 15047 
10.68957 
3. 59877 


3. 82156 
3.72430 
3.56552 


1. 14887 
2. 75499 
4. 95532 


0.6664 
0.5601 
0.4145 



[oo6i] m4m&Mcox-A.u>X(r)¥fmmcv&m 
<i. 

f f /f R = 15.1090519247 /\ 1 . 2000344087 * 
1. 35 

0. 4 145^ /? f S 0.6763 
rl/r2= R10/R11 
= 9.01692 / ( 55.70163 ) * 0.16 
d/f„ = D9/f, 

= 3.97118 / 6.4576554989 ^ 0. 6 1 

0. 5 < f f /f R < 5. 0 
0.01 < 0 t < 1-00 
-1.0 S r 1/r 2 S 0. 3 
0.3 Sa d/f „ ^ 1.5 

[0062] ^Mfcf^OX-Al^XfiO. MBiSftft 

ixm^fc(t-g»JRII[a2:ia2 3^V'.Lia2 5t^-r„ £ 
fc. 5 0 0 mmOfiS^iSSgfi^^mL/S i: £ <?>. 

H£ H 2 6 v> L H 2 8 ic^t" . 
[0063] r* 5 ggftOT j El 2 9 id. *$m7)X-J* 

uyxcr>m^<r>m5mnmi^i-^cox'h y ). m*<K& 
iijsswox-^vx-m. m^i^xi o<;i. 



mmMzam^mftz^-xAx^conuy 

XI It, flrfWatflWSlSKtfeiEWyXl 2k<02«C 

<nv>xfrbmtf&tih. ttz. mm^>x2oi±. m 

Afflict !ilf*:W^CiE2r|6ltt^:2«c^iEP^X2 
1 , 2 2 t , M®A*[H]ffi<D:ftl/>'X2 3 fc . 
(T)iEl'yX2 5tcr>4t%<r)\/>Xfrt 3 mftiL£tl&> WO 
3 511. 2tfcOIEU'>'X2 1 . 2 2tf>HCIBS£i"l&. 
*US*W£fr3IRfc:U:. tSfl/yX2 0+T'ftt®II 
{Zl&WthlE.VVXI 5W^3tW±T^»S*iS. 
[0064] JS5 WfcMWX-Al^^XcOU^Xftaj 

6.70300866587 
18.7313921996 
-14.469713375 
11.6807804558 
17.5523236077 
3.5 
5.6 
30.8° 
12. r 

[0065] %<5m6mr>X—J±VVX<7)V>XTr-9 

[0066] 
[813] 



ft 
fr 
f R 
ff 
F w 
F T 



(12) «ffl20 0 0-9 9 97 (P 2 000-9 9 975 











7^Sv 


1 * 


35. 75967 


0.800000 


1. 804200 


46.50 


2 


6. 12408 


2.413288 






3 * 


10. 57180 


1. 781654 


1. 846660 


23.80 


4 * 


17. 28300 


17.689409** 






5 * 


6. 12247 


1. 796105 


1. 598696 


60. 97 


6 * 


217. 91165 


0. 270118 






7 


« 0 


2.229062 






8 * 


6. 75668 


h r Ar* A<^/^ 

1.505886 


1. 721780 


51.00 


9 * 


37. 21486 


0. 322557 






1 0 


- 32.11284 


0.800000 


L 846660 


23.80 


1 1 


5. 51958 


3. 905364* * 






12* 


13. 30602 


3.086894 


1. 674753 


31. 78 


1 3 * 


-104.66604 


1. 500157** 






1 4 


oo 


2.900000 


1. 516800 


64.17 


1 5 


oo 









[oo67]^5 mmmcox-j± v yxmmmimz [oo68] 

»l4!5:v^ai6l:*t. [#il4] 





m # # 


i 


3 


4 




K 


0. 011310 


- 0.156196 


0.038156 




A 


0. 360401B-03 


- 0.735250E-O3 


- 0.771077E-03 


m 


B 


- 0.108100E-04 


0.280241E-O5 


- 0.603721E-06 


« 


C 


0. 207464E-06 


0. 157238E-07 


- 0. 113844E-06 




D 


- 0.152878E-08 


- 0.912428E-08 


- 0.434769E-08 



[006 9] [3115] 





flff 


# ^ 




5 


6 


8 




K 


- 0.055479 




0.000012 


0. 136297 


** 


A 


- 0.486257E-04 




0. 149226E-03 


- 0.932601E-03 


ffl 


B 


0. 467089B-05 




0.494609E-G5 


- 0.473757E-04 


« 


C 


0. 216689E-06 




0. 183529E-05 


- 0.383467EH>5 




D 


- 0.110684E-06 




0. 354009E-06 


- 0.121256E-05 



[00 7 0] 



[*16] 



(13) WP20 0 0-99 9 7 (P2000-999 75 





ffi # 


g 


1 2 


1 3 




K 


0. 000627 


0.011900 


- 0.000021 




A 


0.689030E-04 


0. 168580E-03 


0.226226E-03 


SB 


B 


- 0. 468294E-05 


0.298986E-04 


0. 218076E-O4 


ff 


C 


- 0.183805E-04 


- 0.357074E-05 


- 0.216609E-05 


ft 


D 


- 0.185506E-06 


0. 156336E-06 


0. 820725E-07 



[007 1 ] itRRiS^ffc, £tzl,t50 0 mmC7)lifi<Oj£ 

®raHD4, f£3¥^yX2 0 4'<0ftl-'>"X2 3i:7*- 
ij7MS.VVX2 5tOWD 1 1 . &mu>X2 0 



[0072] 
[^17] 





b ra w 


Bt 


D4 


D 1 1 


D 1 3 


as 

IB 
SI 




17.68941 
6.48512 
1.49746 


3. 90536 
3. 90536 
3. 90536 


1. 50016 
5.82729 
11.21016 


0.6554 
0.4089 
0.1022 


5fi 




17.68941 


3.75113 


1.65378 


0.6467 


IS 




6.48512 


3.56094 


6. 17119 


0.3893 


Ml 




1 1.49746 


3. 18851 


11.92700 


0.0614 



) - -0.13 



= 0. 58 



f f /f R = 17.5523236077 /ll. 6807804558 ± 
1. 50 

0.0614^ 0 { ^ 0.6554 
rl/r2= R12/R13 
= 13.30602 / (-104.66604 
d/f w = Dll/f w 
= 3.90536 / 6.70300866587 

0. 5 < f f /f R < 5. 0 
0. 0 1 < 0 f < 1 . 00 
-1.0 ^ r 1/r 2 ^ 0.3 
0.3 ^ d/f „ ^ 1.5 

[0074] »5SQtW<^X— AlxV'Xco. «SSaf* 

^JFiiti3tt6iRSIHS:H3 0«:^La3 2fc:*i-. 4 



[007 5] rjB6*Jfc«j BI3 6U. *»*^X-A 
^{401fc:*Lfe»lS8Sfc«i:*51tcfflv^. Cl<0Jfl6 

mtuyxm&t^^x^h. 

[0076] &6mmmcox~j>>u>xcr>)s>xi±m 

6.70612978398 
18.6782379317 
-14.0588144642 
11.6713919436 
17.7647119346 
2.9 
4.7 
30.8* 
12. r 

[0077] m6mmm<vx-j±u>x<?)u>x7-i? 

£Sll 8^7jrf\ 
[0078] 
[*1 8] 



f T 

F w 
F T 

60 T 



(14) 1*632 0 0 0-9 9 97 (P2 0 0 0-9 9 9 75 







BffHWD 


JB#f*N 


T^ftv 


1 * 


41.03035 


0.800000 


1. 804200 


46.50 


2 


6. 17918 


2.328578 






3 * 


13. 34897 


2.034413 


1. 846660 


23.80 


4 * 


26.66507 


17.177930** 






5 * 


6. 39363 


2. 051355 


1. 595841 


61.06 


6 * 


1731. 37898 


0.200042 






7 




2. 298918 






8 * 


6.80296 


1. 617210 


1. 716975 


51.32 


9 * 


40. 82105 


0. 327082 






1 0 


- 37.77417 


0.800000 


1. 846660 


23.80 


1 1 


5.47070 


3.948628" 






12* 


12. 71762 


3.016403 


1. 673289 


31.90 


1 3 * 


-207. 35833 


1. 500380** 






1 4 


CO 


2.900000 


1. 516800 


64,17 


1 5 


CO 









[ o o 7 9 ] % 6 mm<r>x-h. v vx<m mm<mz ioosoi 







m # ^ 






i 


3 


4 




K 


0. 017592 


- 0.472999 


- 0.046049 




A 


0.412829E-03 


- 0.828729B-03 


- 0.857675E-03 


m 


B 


- 0.139883E-04 


0.627939E-Q5 


0. 518895E-05 




C 


0.265921E-06 


0. 124250E-06 


- 0.258998E-06 




D 


- 0.181305E-08 


- 0.150934E-07 


- 0.276120E-08 


[^20] 






m # # 






5 


6 


8 


# 


K 


- 0.074618 


- 0.609892e-7 


0. 095177 


** 


A 


- 0.606079E-04 


- 0.156773E-03 


- 0.956957E-03 


ffi 


B 


0. 631403B-06 


0. 718881E-06 


- 0.433607E-04 




C 


0. 776812E-06 


0. 193463E-05 


- 0.343505E-05 


ft 


D 


- 0.757451E-07 


- 0.183474E-06 


- 0.636908E-O6 



[0082] 



1^2 1] 



(15) WUB2000-9997 (P2000-99975 





m # # 


9 


1 2 


1 3 




K 


- 0.002725 


- 0.031177 


- 0.000002 




A 


- 0.176801E-03 


0. 160253E-03 


0.263175E-03 


3 


B 


- 0. 208501E-05 


0.244100E-04 


0. 170260E-04 


* 


C 


- 0.1824O1E-O4 


- 0.345630E-05 


- 0.239111E-05 




D 


0. 535074E-06 


0. 169326E-06 


0. 117168E-06 



[0083] mm&fofc* £ fz\t 500 mmsD&ilOifi 
*xmTLVyX2 5tW®raPBDl 1, f£S^yX2 0 



2 2£^L*:J:3t;:SMfrf.&. t^a2 2Wi. lEuy 

[0084] 
[*22] 





IS W JH 


MM** 

8t 


D4 


D 1 1 


D 1 3 


a* 

IS 




17. 17793 
6. 31519 
1.49475 


III 

CO CO CO 


1. 50038 
5. 94543 
11. 43942 


0.6561 
0.4059 
0.0966 






17. 17793 


3.79391 


1.65449 


0.6474 






6. 31519 


3. 60520 


6. 28835 


0.3866 


ii 


mm 


1.49475 


3. 23652 


12. 15153 


0.0565 



[0085] memtm<ox-Auyx<mwLm^i& 
a. 

f f /f R = 17.7647119346 /11.6713919436 ^ 
1.52 

0. 0 565S 0i S 0.656 1 
rl/r2= R12/R13 
= 12.71762 / (-207.35833 ) -0.06 
d/f w = Dll/f w 

= 3.94863 / 6.70612978398 0. 5 9 

0. 5 < f f /f R < 5. 0 
0.0 1 < 0 f < 1.00 
-1.0 ^ r 1/r 2 S 0.3 
0.3 S d/f M 1.5 

[0086] ^6n*fi^jox-Ai^^x<o s mmww- 

fc, 5 0 0 m m^fi»Wifire WWfcfc-^JHl Lfc i: S *> , 
0Srl24 0^rV>L-H4 2fcScf. 



[0087] 

izmtthvyXtfiEi/yxizk <offif&zti&<7>x\ St 

4£4:j&*T&*. «£><£MlK=ftg-r&IEl^X 

<rm<>yxz&mz*ttzt Lxi>. qmn&nmktm 

uyX(DX.Z%M±X'&®Zi£Z>£otz-r&ztX\ ffi 

izitKx. ^Mizbi*%om^<r>3mzmz.hztt> i 
#hLtmnmm%A*+Mzm&-tz>z t . 

[0 088] ^PSS^fltt^nS^yX^g 

mm&*mhfomzwfoL*?^-<ti:z>tbi>iz. mmis 
yx<7)mm.mzw> &z\ti>*imt%&. 



(16) WBH2 0 0 0-99 97 <P2 0 0 0-9 9 9 75 



[00 89] 4fc. -&Jlfc«ffc:8WlS*l4jE^>Xfc. £ 

wmatz&stt&i'yxk commmzmmtz z t 
x\ m&mGLW. * wsE%®.mzwm. l , uyxmco^ 
tfam&±tz*< mantis z 1 *m&.x*t* & . 

[01 ] *9tmt>X-*u>X0MimiMH**rtl'y 

xmsmx-bt. 

[02 J 0 1 fcr* LfcX-JU ]✓ xX<OiKHRSfflrttt=-&Jill 

, ( b ) ii^jftjoass' . ( c ) itmmnmitti 
[ 0 3 3 01 (c* Lfcx- a u yxcomvmmmz-sM 

Ltz k # <0«t»ISBEfStl«tti »t & JRHHT* 0 , ( A ) 
(£SBiJRIt& . ( B ) U^UXSSr . ( C ) USiHRH 

[04 1 0 1 fc* l^x-a v >xcomm&mmz&& 
Ltzt zcr>wmiztsv2>ummT'h o . ( a > u«a 
umi. (b) immMZ. <o usance* *n 

[05 3 01 L^X-Al^vXcoiSSiM^^^m 

utk *<^a^sitfcJt4JR«EaT* o , ( a ) imm 

«XH£ . ( B ) tittj!fflMZ . ( C ) USfliRHS: 

[06 3 0 1 L7tX-Alx>X<7)iffS§SI^I#:^^ 
Lfck *<0+iaBfi«Ha«KJ3tt*iDaiHT* 0 . ( a ) 
U«ffiiRH£, ( B ) liiJMCJKUfc. ( C ) USftiRH 

[07301 Ltzx-M. v >xco^smvnsmz^m 
Ltzt zc?>wmiztm&!Rgmx'2> o , ( a > u«® 

JR££ , ( B ) U#j5JRi££ , ( C ) USfti|m£ 
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